REAL SIZE DISPLAY SYSTEM 
BACKGROUND OF THE INVENTION 



(a) Field of the Invention 

The present invention relates to a real size display system, and more 
particularly, to a real size display system in which images appear on a digital display in 
actual sizes. 

(b) Description of the Related Art 

Great strides have been made in WYSIWYG (What You See Is What You Get) 
displays that show screen image very closely matching the appearance of printed 
output. That is, printed graphics and text, as well as colors can be printed in a manner 
closely resembling the appearance on the display screen. 

There is also a need for WYSIWYG with respect to sizes of objects appearing 
on the screen corresponding to real-life sizes. Such applications are useful in various 
technical areas, such as medical research, where real size display offers substantial 
advantages. 

However, a display size of images collected by a camera varies as a resolution 
of a display system changes, and there is no suitable way to solve such a problem. 

SUMMARY OF THE iNVENTION 

The present invention has been made in an effort to solve the above problems. 

It is an object of the present invention to provide a real size display system in 
which images appear on a digital display in actual sizes when an actual scale option is 
selected. 



To achieve the above object, the present invention provides a real size display 
system comprising a photographing unit for photographing an image of a subject, and 
outputting first image information which includes measured information of the subject; a 
flat panel display unit for outputting information of installed dot size; and an image 
converter for receiving the first image information, converting the first image information 
based on the dot size information received from the flat panel display unit, and 
outputting second image information, which is linked to the flat panel display unit, to the 
flat panel display unit. 

According to a feature of the present invention, the first image information 
includes magnification, horizontal synchronization signal, vertical synchronization 
signal, clock and measured distance data. 

According to another feature of the present invention, the flat panel display 
system includes control means for enabling magnification adjustment of the second 
image, thereby enabling real size display as desired by the user. 

According to yet another feature of the present invention, the image converter 
extracts an R component, G component, and B component from first image information, 
which is an RGB synthesized signal, then converts the R, G, B image signals extracted 
based on dot size information provided from the display unit, and outputs the converted 
signals (i.e., the second image information) to the display unit 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings, which are incorporated in and constitute a part of 
the specification, illustrate an embodiment of the invention, and, together with the 
description, serve to explain the principles of the invention: 



FIGs. 1 and 2 are schematic views for describing a quantized data scan of a 
size of an object respectively in horizontal and vertical direction; 

FIG. 3 is a view showing a relation between three RGB pixels and a clock 
forming a single pixel dot; 

FIG. 4 is a view for describing basic principles of independent images of a 

convex lens; 

FIG. 5 is a view for describing in detail an image size converter function 
according to a preferred embodiment of the present invention; and 

FIG. 6 is a schematic view of a real size display system according to a preferred 
embodiment of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Preferred embodiments of the present invention will now be described in detail 
with reference to the accompanying drawings. 

FIGs. 1 and 2 are schematic views for describing a quantized data scan of a 
size of an object respectively in horizontal and vertical direction. 

Referring first to FIG. 1, assuming that, among various pixel clocks, a first clock 
corresponding to 1H scans 1mm of data, when scanning an object that is 10cm in the 
horizontal direction, 100 clocks display the horizontal length of the object (100 x 1mm = 
10cm). Further, with reference to FIG. 2, using the same method, a size of an object in 
the vertical direction is quantized as a number of horizontal synchronization signals 
Hsync per frame in the vertical direction to perform scanning of data. 

FIG. 3 is a view showing a relation between three RGB pixels and a clock 
forming a single pixel dot. 



As shown in the drawings, a pixel size is an important factor for displaying the 
real size of an object in a digital display device. Thus, converting means must be able 
to use pixel size information stored in a microcomputer, timing controller, and so on. 
That is, horizontal/vertical clocks must be changed in accordance with the size of RGB 
pixels. 

FIG. 4 is a view for describing basic principles of independent images of a 
convex lens. 

As shown in the drawing, a distance between a subject and an image has the 
relationship of 1/a + 1/b = 2/f, and can be measured using lasers, ultrasonic waves, etc. 
That is, taking into account a magnification of a lens and distance, the actual size of a 
subject is measured. Display data are generated based on such measurements. The 
display data include a scanning width of each clock, and a number of horizontal 
synchronization signals Hsync and vertical synchronization signals Vsync. 

An Image size converter is provided separately or may be mounted to the digital 
display. It is positioned at the same functional sequence as an expansion engine or a 
data reduction algorithm. The image size converter performs an identical function of 
improved clock converting, expansion, data reduction, pixel fitting, etc., and then 
transmits data to a fiat panel display panel. Pixel fitting involves the conversion of a 
pixel size of the flat panel display panel and an actual scan width of a camera scan 
pulse in order to correspond these two parameters. 

Although a measurement standard can be attached to the measured display 
data to maintain actual size information in a JPG or BMP file, in order to obtain the 
display in actual size on an LCD panel, the above processes of using a converting 
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algorithm and pixel fitting must be performed. 

FIG. 5 is a view for describing in detail an image size converter function 
according to a preferred embodiment of the present invention. 

With reference to the drawing, an image capture unit 10 having a 1600x1200 
resolution (UXGA) outputs real captured UXGA image data to an image size converter 
20. The real captured UXGA image data includes a distance value to a subject and a 
corresponding magnification, an actual scan distance for every pixel clock, a first 
horizontal synchronization signal Hsync, and a first vertical synchronization signal 
Vsync. 

The image size converter 20 converts real captured UXGA image data based 
on dot size information of a display unit 30, then provides the data to the display unit 
30. The display unit 30 has a 1024x768 resolution (XGA). For example, an image, 
which is converted based on dot size information, of 1024x768 resolution (XGA) 
including a second horizontal synchronization signal H'sync and a second vertical 
synchronization signal Vsync is displayed. 

However, the repeated conversion of image data by the image size converter 
20 may result in increased errors. To prevent this, camera display data, the first 
horizontal synchronization signal Hsync, the first vertical synchronization signal Vsync, 
and clock and clock width information are discharged such that the error in the actual 
size is limited even when data conversions are repeated. 

With reference to FIG. 5, in magnification with respect to a distance between 
the subject and image, since a horizontal direction 1600 of the first resolution (UXGA) 
of the measured image must be converted to a horizontal direction 1024 of the second 



resolution (XGA) while the actual size is not changed, a conversion operation is 
performed in the converter such that a 1mm/clk is converted to 1mmx1 600/1 024 for 
every clock in the first resolution (UXGA) to enable display. 

Further, since RGB data is synthesized and input in the image information 
provided by the image capture unit 10, and each RGB cell formed in a single image dot 
and displayed in the display unit 30, an R component, G component, and B component 
are extracted from first image information, which is a RGB synthesized signal. The R, 
G, B image signals extracted based on dot size information provided from the display 
unit 30 are converted and output to the display unit 30. Here, since each RGB cell is 
formed in a single image dot, a data signal transmission clock and a pixel frequency 
exist in a 3:1 ratio. 

In a flat panel display monitor such as a LCD or PDP, data of the size of each 
dot are installed in the image size converter 20 to compare the size data with input 
signals. This allows the conversion that is directly corresponding to actual size when 
displayed. For example, if the cell size of each of the R, G, and B is 0.3, since a single 
image dot results in 0.9, conversion to 1mm/0.9/clk is performed before display, 
assuming scanning of a subject by the camera is based on 1 mm/clk. 

FIG. 6 shows a schematic view of a real size display system according to a 
preferred embodiment of the present invention. 

As shown in FIG. 6, the real size display system includes an image capture unit 
100, an image size converter 200, and an LCD module 300. The image capture unit 
100 includes a camera lens 1 10 for converting incident images to a predetermined size, 
a CCD photographing unit 120 for photographing the images converted by the camera 



lens 110, and an electronic shutter (not shown) for controlling the amount of incident 
light. The images photographed by the CCD photographing unit 120 are photographed 
according to a shutter speed of the electronic shutter, then the photographed images 
are output to an AID converter (not shown). 

The A/D converter receives analog image signals from the CCD photographing 
unit 120 and converts the signals to digital image data. Next, the digital image data are 
output to the image size converter 200. Here, the CCD photographing unit 120, with 
reference to FIG. 4, measures a distance between a subject and image through various 
measuring methods such as laser and ultrasonic wave. The measured distance data 
are output to the image size converter 200. 

The LCD module 300 provides dot size information 301 to the image size 
converter 200, and receives measured image information 201 converted based on the 
dot size information 301, after which the LCD module 300 performs display. Since a 
conventional LCD panel is used in the preferred embodiment of the present invention, a 
detailed description thereof will not be provided. However, the storage of the dot size 
information and supply of the same to the image converter 200 are one of the features 
in the present invention. Preferably, this is performed by a timing controller. 

Also, it is possible to provide a button externally on the LCD module 300 to 
enable user control of real size display. This can also be realized through a touch- 
operated icon appearing on the screen of the LCD module 300. It is possible to allow 
resolution and magnification control through these controls. Although the preferred 
embodiment of the present invention is described in context to application to a LCD 
panel, it also possible to apply the present invention to other display configurations such 



as PDPs, ELs, and FEDs. 

The image size converter 200 converts image information based on the dot size 
information 301 supplied from the LCD module 300, and the converted image 
information 201 is output to the LCD module 300. 
5 A camera means is described above. However, it is possible to exclude the 

camera means and provide the measured image information to the image converter 
200. 

The real size display system of the present invention described above is useful 
in many areas such as remote diagnosis and surgery, and for various technical and 
10 y military applications. 

r: Although preferred embodiments of the present invention have been described 

in detail hereinabove, it should be clearly understood that many variations and/or 

□ modifications of the basic inventive concepts herein taught which may appear to those 

□ skilled in the present art will still fall within the spirit and scope of the present invention, 
15 as defined in the appended claims. 
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